Image noise refers to random variations in the basic characteristics of image like brightness, intensity or color difference. These variations are not present in the image which is captured but may occur due to environmental conditions like sensor temperature or due to circuit of the scanner or other similar issues.
INTRODUCTION
Digital imaging is the process of creation of digital image such as a scene of a physical object. It includes various activities like sensing of the element by a sensor for acquisition of image, compression of image, storage and hence printing of the image [6] . Noise mostly enters into the image while acquisition process. Imaging is of different types based on electromagnetic radiations or other waves that reflect back from the object while acquisition thereby conveying information about the shape, texture and other features of image [2] . For all classes of images, sensor is responsible for conversion of image information into digital form which are processed by the means of a digital computer so that it is outputted as visible -light image. Medium of visible light allows digital imaging with different types of digital cameras. For instance, X-Rays allow digital X-Ray imaging like radiography, gamma rays allow digital gamma ray imaging like scintigraphy. Almost all image acquiring devices are susceptible to noise which degrades the quality of image [14] . So noise reduction or noise smoothing is the process required for removal of noise from images to improve its quality or in other words to retain the originality of image [7] . Digital image gets affected by various kinds of noise like salt and pepper noise, Gaussian noise, shot noise, speckle noise, gamma noise, Rayleigh noise etc [10] . Any noise reduction algorithm attempts to remove noise from image without compromising with or sacrificing the actual details of image. Although, the application of various filters in Enhanced Fuzzy Median Mean Filter have successfully removed combination of three different types of noises from it but it has led to edge distortion. Since noise reduction or noise smoothing also involves preserving fine details of image including sharp edges so it has been accomplished by applying certain border correction as post processing after noise removal from images [11] [16] . Comparison of two edge preserving filters namely Switching mean median filter and Decision based median filter using morphological operator have been done on the basis of certain quality parameters. It is evident from the comparatative analysis that Decision based median filter preserve edges in a much better way.
2.ENHANCED FUZZY MEDIAN MEAN (FMM) FILTER

3.PROPOSED METHODOLOGY
4.RESULTS & DISCUSSIONS
Experiments have been performed for different combinations of noise densities for 15 different images taken from a database but results for two noise densities have been shown for 10 images. 
4.1.Results of Enhanced Fuzzy Median Mean Filter at low noise density
4.2.Results of Enhanced Fuzzy Median Mean Filter at high noise density
4.4.Results of EFMM with edge preservation at high noise density
5.1.Mean Square Error (MSE)
Mean Square Error in image processing measures the average of squares of errors. This error denotes the difference between estimator and what is actually estimated. MSE can be measured by the following expression:
..Eq n (1) MSE values for Switching mean median filter and decision based median filter are 129 and 123 respectively which indicates that mean square error is lesser in the case of decision based median filter and hence it has been chosen for border correction. Table 1 shows the values for Mean Square Error for Noisy Image, Enhanced FMM Filtered Image before and after applying border correction on it respectively for10 different color images chosen from a database. 
5.2.Peak Signal to Noise Ratio (PSNR)
Peak Signal to Noise Ratio is used basically to measure the accuracy of reconstruction of lossy compression codecs. Signal here denotes the original data while Noise refers to the error that is introduced during compression of image. For higher quality reconstruction, PSNR value must be high. It can be measured by the following expression:
PSNR values for Switching mean median filter and decision based median filter are 26.826 and 27.376 respectively which indicates that signal to noise ratio is higher in the case of decision based median filter which means that quality of signals will be better in case of images in which edges are preserved by using decision based median filter and hence it has been chosen for border correction. Table 2 shows the values for Mean Square Error for Noisy Image, Enhanced FMM Filtered Image before and after applying border correction on it respectively for10 different color images chosen from a database. 
5.3.Bit Error Rate (BER)
Bit Error Rate basically measures the bit errors that occur in digital data traffic for a particular time interval. For this purpose, it calculates the ratio between bit errors and total number of bits that are transmitted for that interval. It can be calculated by the expression:
where BCR is Balanced Classification Rate
BER values for Switching mean median filter and decision based median filter are 0.0322 and 0.0278 respectively which indicates that bit error rate is lesser in the case of decision based median filter which means that during transmission bit errors will be lesser in case of images in which edges are preserved by using decision based median filter hand hence it has been chosen for border correction. Table 3 shows the values for Mean Square Error for Noisy Image, Enhanced FMM Filtered Image before and after applying border correction on it respectively for10 different color images chosen from a database. 
5.4.Root Mean Square Error (RMSE)
It is a measure of difference between values of estimator and values that are actually estimated. It presents standard deviation of mean square error. It can be measured by the expression:
RMSE values for Switching mean median filter and decision based median filter are 11.453 and 10.973 respectively which indicates that root mean square error is lesser in the case of decision based median filter and hence it has been chosen for border correction. Table 4 shows the values for Mean Square Error for Noisy Image, Enhanced FMM Filtered Image before and after applying border correction on it respectively for10 different color images chosen from a database. 
6.CONCLUSION
This paper has improved the Enhanced Fuzzy Median Filter used for the removal of mixed noise (Salt and Pepper noise, Gaussian noise and Speckle noise) from digital images. It was clear from the analysis that no doubt Enhanced FMM successfully removes three types of noises from digital images but it distorts edges to some extent which is not acceptable. This is because each and every minute detail of image is very important to define it completely. So this work has focused on to preserve sharp edges of images denoised by EFMM i.e. Enhanced Fuzzy Median Mean Filter. Two edge preserving filters namely Switching mean median filter and Decision based median filter using morphological operator have been applied on images filtered by Enhanced fuzzy median mean filter. Comparative analysis have been done on the basis of four quality parameters namely Mean square error, Peak signal to noise ratio, Bit error rate and Root mean square error which shows that edge preserving Decision based Median Filter has given optimized results. Hence this filter has been chosen for edge preservation of images filtered by EFMM. Filters have been designed in image processing toolbox of MATLAB.
